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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Cross-section schematic drawing of the in-line screw-type plasticization injection equipment concerning 
this invention. 

[Drawing 2] Cross-section schematic drawing of conventional in-line screw-type plasticization injection equipment. 
[Drawing 3] The partial enlarged drawing of the plasticization injection equipment of drawing 1 . 
[Drawing 4] The partial enlarged drawing of the plasticization injection equipment of drawing 2 . 
[Description of Notations] 
12 Heating Cylinder 

14 Screw 

15 Chamber 
18 Nozzle 

20 Screw Head 

22 Wear Plate 

24 Minor Diameter Shaft 

26 Check Ring 

34 Melting Resin Path 

36 Notching 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the in-line screw-type plasticization injection equipment 
suitable for plasticization injection of the pellet type thermoplastics (it is also called a "major-axis pellet") containing 
continuous glass fiber reinforcement about plasticization injection equipment. 
[0002] 

[Description of the Prior Art] The mold goods of the thermoplastics containing continuous glass fiber reinforcement, 
such as a glass fiber (GF), are extremely excellent in properties, such as reinforcement, rigidity, and shock resistance, 
with the reinforcement effectiveness by continuous glass fiber reinforcement. For this reason, the technique which 
plasticizes, and injects and fabricates the thermoplastics which contains these continuous glass fiber reinforcement in 
recent years attracts attention. The thermoplastics containing such continuous glass fiber reinforcement is injected and 
fabricated with conventional in-line screw-type plasticization injection equipment as shown in drawing 2 . The screw 
14 which can reciprocate [ that this conventional in-line screw-type plasticization injection equipment 10 can be rotated 
inside a heating cylinder 12 and this heating cylinder 12 as the principal part and ] freely, a nozzle 18, and the nozzle 
18 prepared ahead consist of the screw rotation and the pressurization device 16 (only a pressurization device is shown 
by a diagram) which were prepared in the opposite side. The conic screw head 20 which has two or more notching 36 
(only a piece place is shown by a diagram) which constitutes a head section melting resin path is formed in the head 
section of a screw 14, the wear plate 22 was formed in the back (it is the opposite side in a nozzle 1 8), and the check 
ring 26 annular free [ reciprocation ] has fitted loosely between the screw head 20 and wear plates 22 into the 
surroundings of the minor diameter shaft 24 of the screw between the screw head 20 and a wear plate 22. The pellet 
feed hopper 30 for inserting in the major-axis pellet 28 which consists of the thermoplastics containing continuous 
glass fiber reinforcement is formed in the upper part of a heating cylinder 12. 

[0003] The major-axis pellet 28 inserted in from the feed hopper 30 is based on the flight 32 formed in the periphery of 
a screw 14, is blown, and is supplied to the screw head 20 side by lump operation. It is heated by the heating cylinder 
12 in the meantime, melting plasticization is carried out, and the chamber 15 at the tip of a cylinder is supplied in the 
state of melting through a heating cylinder 12, a wear plate 22, a check ring 26, and the melting resin path 34 and 
notching 36 that are demarcated by the screw head 20. In this way, if supply of the melting plasticity resin of a constant 
rate is completed to a chamber, the pressurization device 16 will pressurize a screw 14 ahead. Since a check ring 26 
takes up the melting resin path 34 between a wear plate 22 and a heating cylinder 12 at this time, melting plasticization 
resin does not return to a hard flow 30, i.e., feed hopper, side. Melting plasticization is carried out in this way, and the 
supplied major-axis pellet 28 is injected from the nozzle 18 at a tip by the die for shaping (not shown) according to the 
below-mentioned fabricating method, and is fabricated by the desired configuration. 
[0004] 

[Problem(s) to be Solved by the Invention] However, fiber reinforcement broke on the occasion of melting 
plasticization after supplying to plasticization injection equipment, and the thermoplastics containing continuous glass 
fiber reinforcement had the trouble that the outstanding property by continuous glass fiber reinforcement was not 
demonstrated. 
[0005] 

[Means for Solving the Problem] Then, in order to solve this technical problem, as a result of inquiring wholeheartedly 
about the technique which plasticizes, and injects and fabricates the thermoplastics of the pellet type containing 
continuous glass fiber reinforcement, by improving to the path of the melting resin in plasticization injection 
equipment, this invention person etc. acquires knowledge that breakage of continuous glass fiber reinforcement can be 
reduced remarkably, and came to complete this invention. 

[0006] Namely, the minor diameter shaft which was prepared a hollow heating cylinder and behind the screw head 
according to this invention, The wear plate which functions as a valve seat prepared behind the minor diameter shaft, 



The melting resin path which fitted loosely into the surroundings of a minor diameter shaft and consisted of annular 
check rings which can reciprocate between a screw head and wear plates freely in the space between a minor diameter 
shaft and a heating cylinder is demarcated. In the in-line screw-type plasticization injection equipment for plasticizing 
and injecting the thermoplastics of the pellet type containing the fiber reinforcement which have the same die length 
substantially with a pellet, and were arranged to the longitudinal direction of a pellet The in-line screw-type 
plasticization injection equipment characterized by having not turned at said melting resin path from said wear plate to 
a screw head acutely is offered. 

[0007] Moreover, the minor diameter shaft which was prepared a hollow heating cylinder and behind the screw head 
according to this invention, The wear plate which functions as a valve seat prepared behind the minor diameter shaft, 
The melting resin path which fitted loosely into the surroundings of a minor diameter shaft and consisted of annular 
check rings which can reciprocate between a screw head and wear plates freely in the space between a minor diameter 
shaft and a heating cylinder is demarcated. In the in-line screw-type plasticization injection equipment for plasticizing 
and injecting the thermoplastics of the pellet type containing the fiber reinforcement which have the same die length 
substantially with a pellet, and were arranged to the longitudinal direction of a pellet The in-line screw-type 
plasticization injection equipment characterized by being the range whose ratio to the diameter of a screw of the width* 
of face of a perpendicular direction is 8 - 20% to the flow direction of said melting resin path is offered. 
[0008] Moreover, the minor diameter shaft which was prepared a hollow heating cylinder and behind the screw head 
according to this invention, The wear plate which functions as a valve seat prepared behind the minor diameter shaft, 
The melting resin path which fitted loosely into the surroundings of a minor diameter shaft and consisted of annular 
check rings which can reciprocate between a screw head and wear plates freely in the space between a minor diameter 
shaft and a heating cylinder is demarcated. In the in-line screw-type plasticization injection equipment for plasticizing 
and injecting the thermoplastics of the pellet type containing the fiber reinforcement which have the same die length 
substantially with a pellet, and were arranged to the longitudinal direction of a pellet The in-line screw-type 
plasticization injection equipment characterized by being the range whose ratio to the diameter of a screw of the gap of 
said wear plate and heating cylinder is 4 - 10% is offered. 

[0009] Furthermore, the minor diameter shaft which was prepared a hollow heating cylinder and behind the screw head 
according to this invention, The wear plate which functions as a valve seat prepared behind the minor diameter shaft, 
The melting resin path which fitted loosely into the surroundings of a minor diameter shaft and consisted of annular 
check rings which can reciprocate between a screw head and wear plates freely in the space between a minor diameter 
shaft and a heating cylinder is demarcated. In the in-line screw-type plasticization injection equipment for plasticizing 
and injecting the thermoplastics of the pellet type containing the fiber reinforcement which have the same die length 
substantially with a pellet, and were arranged to the longitudinal direction of a pellet The lobe of said component part 
which projects to said melting resin path from said wear plate to a screw head is provided with the in-line screw-type 
plasticization injection equipment characterized by attaching the R along a flow direction. As for said R, it is desirable 
that it is at least 0.8mm. 
[0010] 

[Function] According to this invention, without contacting the corner where many members were square, while melting 
plasticization is carried out, the major-axis pellet inserted in plasticization injection equipment passes through the 
melting resin path curved gently, or passes through a comparatively loose melting resin path to the diameter of a screw, 
and results in a chamber. For this reason, breakage of the fiber reinforcement under melting resin path passage 
decreases sharply, and mold goods excellent in the outstanding property by continuous glass fiber reinforcement which 
it originally has, for example, reinforcement, rigidity, and shock resistance are obtained. 

[001 1] Hereafter, although this invention is further explained to a detail with reference to an accompanying drawing, 
these are for only illustrating this invention, and this inventions are not these things limited to seeing. In addition, "this 
invention" points out each of several sorts of said modes which can reduce remarkably breakage of the continuous glass 
fiber reinforcement in the in-line screw-type plasticization injection equipment which plasticizes, and injects and 
fabricates the thermoplastics of the pellet type containing continuous glass fiber reinforcement to below. As below- 
mentioned, these are independent [ each ], or it combines with arbitration and they can be carried out. 
[0012] Reference of drawing 1 shows the cross-section schematic drawing of the in-line screw-type plasticization 
injection equipment for major-axis pellets concerning this invention here. This plasticization injection equipment 10 for 
major-axis pellets mainly consists of the screw rotation and the pressurization device 16 (only a pressurization device is 
shown by a diagram) prepared in the nozzle 18 of the heating cylinder for injecting the thermoplastics by which 
melting plasticization was carried out between the heating cylinder 12, the screw 14 which can reciprocate [ that 
rotation is free inside this heating cylinder 12, and ] freely, and a heating cylinder 12 and a screw 14 so that it might 
illustrate to a die (not shown), the nozzle prepared ahead, and the opposite side. The conic screw head 20 which has 
two or more notching 36 (only a piece place is shown by a diagram) which constitutes a head section melting resin path 
is formed in the head section of a heating screw. The wear plate 22 which functions as a valve seat is formed in the 



back (a nozzle 18 and opposite side). The annular check ring 26 which can reciprocate between the screw head 20 and 
wear plates 22 freely has fitted loosely into the surroundings of the minor diameter shaft 24 between the screw head 20 
and a wear plate 22. The pellet feed hopper 30 for inserting in the major-axis pellet 28 is formed in the upper part of a 
heating cylinder 12. 

[0013] In order to make clear the difference between the plasticization injection equipment of above-mentioned this 
invention, and conventional plasticization injection equipment, it explains making drawing 3 and drawing 4 which 
expand and show both contrast. With conventional plasticization injection equipment, the shaft-orientations cross 
section of a wear plate is carrying out the trapezoid to the wear-plate shaft-orientations cross section of the 
plasticization injection equipment of this invention serving as the shape of a triangle to which the vertical angle carried 
out the obtuse angle so that clearly from these drawings. For this reason, by the plasticization injection equipment of 
this invention, the melting resin path 34 demarcated between the wear plate 22 and the heating cylinder 12 is turned to 
the right angle in the last corner section with conventional plasticization injection equipment to curving gently without 
having bent acutely. ' 
[0014] Moreover, with the plasticization injection equipment concerning this invention, the taper is attached inside 
corresponding to the end face of the wear plate 22 which the end face by the side of pellet supply of a check ring 26 
counters. On the other hand, a shaft-orientations cross section is a rectangle and, as for the conventional check ring, the 
taper is not attached to the end face. Thus, by having attached the taper to the end face of a check ring 26, the path 
between the end face of a check ring 26 and the end face of a wear plate 22 and each melting resin path between a 
check ring 26 and the minor diameter shaft 24 of a screw will be curved gently. 

[0015] Moreover, with the plasticization injection equipment concerning this invention, the width of face of a 
perpendicular direction etc. is larger than conventional plasticization injection equipment to the flow direction of the 
above-mentioned melting resin path. If it states to a detail more, the ratio to the diameter of a screw of the gangway 
width A and B shown in drawing 3 will be 3 - 6% with conventional plasticization injection equipment to being 8 - 
20%. On the other hand, the ratio to the diameter of a screw of the gap (width of face) C of a heating cylinder 12 and 
the crowning of a wear plate 22 is 2 - 3.5% with the plasticization injection equipment of the conventional technique to 
being 4 - 10% with the plasticization injection equipment concerning this invention. 

[0016] Moreover, it is desirable that the R is attached to the lobes D, E, and F of said component part which projects to 
said melting resin path which results in a screw head along a flow direction from said wear plate of this invention. 
Although based also on the magnitude of a making machine as an R, at least 0.8mm is desirable and the range which is 
l-3mm is still more desirable. 

[0017] As for the angle theta of the end face of a wear plate 22, and a vertical axis to make, in each plasticization 
injection equipment of said this invention, it is desirable that it is the range of 30-40 degrees. 

[0018] Although breakage of the continuous glass fiber reinforcement in the case of melting plasticization of a major- 
axis pellet can be remarkably reduced even if each above invention is respectively independent, it becomes still more 
effective by combining two or more [ these ] with arbitration. All these modes are included most preferably. 
[0019] In drawing 1 , the major-axis pellet 28 inserted in from the feed hopper 30 is based on the flight 32 formed in 
the periphery of a screw 14, is blown, and is supplied to the screw head 20 side by lump operation. It is heated by the 
heating cylinder 12, melting plasticization is carried out, and a major-axis pellet is supplied to the chamber 15 at the tip 
of a cylinder in the state of melting in the meantime through a heating cylinder 12, a wear plate 22, a check ring 26, and 
said melting resin path 34 and notching 36 that are demarcated by the screw head 20. In this way, if supply of the 
melting resin of a constant rate is completed, the pressurization device 16 will pressurize a screw 14 ahead. Since a 
check ring 26 takes up the melting resin path 34 between a wear plate 22 and a heating cylinder 12 at this time, melting 
plasticization resin does not return to a hard flow 30, i.e., feed hopper, side. Melting plasticization is carried out in this 
way, and the supplied major-axis pellet 28 is injected from the nozzle 18 at a tip by the die for shaping (not shown), 
and is fabricated by the desired configuration. 

[0020] As thermoplastics which constitutes the major-axis pellet used by this invention, styrene resin, such as 
polyolefines, such as polyester, such as polyamides, such as nylon 6, Nylon 66, Nylon 610, nylon 9, Nylon 11, and 
Nylon 12, polyethylene terephthalate, and polybutylene terephthalate, polyethylene, and polypropylene, polystyrene, 
and ABS, polyurethane, polyacetal, a polycarbonate, polypheny lene sulfide, a polymethyl methacrylate, fluororesin, 
liquid crystallinity resin, etc. can be illustrated. 

[0021] Moreover, as fiber reinforcement which constitute the major-axis pellet used by this invention, although a glass 
fiber, a carbon fiber, a potassium titanate fiber, steel fiber, an aramid fiber, etc. can be illustrated, when using the glass 
fiber which is easy to break, especially the thing for which the plasticization injection equipment of this invention is 
applied is desirable. 

[0022] In order to manufacture the major-axis pellet used by this invention, said resin is infiltrated into the above- 
mentioned continuous glass fiber reinforcement in the state of melting, and the pellet cut to suitable die length is used. 
Fiber reinforcement have the same die length on this pellet substantially with a pellet, and are arranged and contained 



in it at the longitudinal direction of a pellet. The manufacturing method of such a pellet is the same as drawing shaping 
and the principle target which are one of the continuous-molding methods of reinforced plastics which used 
thermosetting resin, and already well-known. In this case, the mean fiber length of the fiber reinforcement in the mold 
goods obtained by the plasticization injection equipment of this invention cannot become more than said pellet length 
of cut. Therefore, the longer one of the length of cut of said pellet is desirable within limits which do not have trouble 
in supply to a screw etc. Usually, 30mm or more costs 10mm or more preferably especially 2mm or more. Moreover, 
although there will be especially no limit if an upper limit is the range which can be supplied from the pellet feed 
hopper 30, it is 100mm or less preferably. 

[0023] As in-line screw-type plasticization injection equipment of this invention, blow molding, a foaming method, etc. 
can be illustrated to the injection melting compressing method besides an injection-molding method, melting 
compression forming, variant compression forming, and a pan. 

[0024] (Examples 1-2, examples 1-2 of a comparison) Table - The mold locking force shown in 1 uses a 150t and 800t 
type in-line injection molding machine respectively. Table-polypropylene [ pellet type ] (PP) resin which actually 
contains a long glass fiber under the conditions of the injection molding machine shown in 1 (an alpha: GF content is 40 
% of the weight) As for 12mm and a beta:GF content, in pellet die length and GF length, both pellet die length and GF 
length of both 48mm at 40 % of the weight 220 degrees C of cylinder temperatures, Melting plasticization was carried 
out by screw rotation lOOrpm and screw back pressure 0 kg/cm2, and the weighted mean fiber length of the glass fiber 
after a purge was measured. 
[0025] 
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[0026] Although the weighted mean fiber length at the time of carrying out injection molding (purge) of the PP pellet 



containing GF with a die length of 12mm using the injection molding machine of 150t of mold locking force was 
2.5mm in the conventional injection molding machine, when the injection molding machine concerning this invention 
was used, weighted mean fiber length became long with 6mm, so that clearly from the above-mentioned table (an 
example 1, example 1 of a comparison). Moreover, when injection molding of the PP containing GF with a die length 
of 48mm is carried out using the injection molding machine of 800t of mold locking force, that (example 2 of a 
comparison) whose weighted mean fiber length was 4.5mm in the conventional injection molding machine has been 
improved by 17mm with the injection molding machine concerning this invention (example 2). 
[0027] 

[Effect of the Invention] By using the plasticization injection equipment offered by this invention, as explained to the 
detail above, breakage extent of the fiber reinforcement at the time of plasticizing, and injecting and fabricating the 
thermoplastics containing continuous glass fiber reinforcement can be decreased sharply, and mold goods excellent in 
the outstanding property by continuous glass fiber reinforcement which it originally has, for example, reinforcement, 
rigidity, and shock resistance are obtained. 
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*NOTtCES* 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A hollow heating cylinder and the minor diameter shaft prepared behind the screw head, The wear plate 
which functions as a valve seat prepared behind the minor diameter shaft, The melting resin path which fitted loosely 
into the surroundings of a minor diameter shaft and consisted of annular check rings which can reciprocate between a 
screw head and wear plates freely in the space between a minor diameter shaft and a heating cylinder is demarcated. In 
the in-line screw-type plasticization injection equipment for plasticizing and injecting the thermoplastics of the pellet 
type containing the fiber reinforcement which have the same die length substantially with a pellet, and were arranged to 
the longitudinal direction of a pellet Said melting resin path from said wear plate to a screw head is in-line screw-type 
plasticization injection equipment characterized by having not bent acutely. 

[Claim 2] A hollow heating cylinder and the minor diameter shaft prepared behind the screw head, The wear plate 
which functions as a valve seat prepared behind the minor diameter shaft, The melting resin path which fitted loosely 
into the surroundings of a minor diameter shaft and consisted of annular check rings which can reciprocate between a 
screw head and wear plates freely in the space between a minor diameter shaft and a heating cylinder is demarcated. In 
the in-line screw-type plasticization injection equipment for plasticizing and injecting the thermoplastics of the pellet 
type containing the fiber reinforcement which have the same die length substantially with a pellet, and were arranged to 
the longitudinal direction of a pellet In-line screw-type plasticization injection equipment characterized by being the 
range whose ratio to the diameter of a screw of the width of face of a perpendicular direction is 8 - 20% to the flow 
direction of said melting resin path. 

[Claim 3] A hollow heating cylinder and the minor diameter shaft prepared behind the screw head, The wear plate 
which functions as a valve seat prepared behind the minor diameter shaft, The melting resin path which fitted loosely 
into the surroundings of a minor diameter shaft and consisted of annular check rings which can reciprocate between a 
screw head and wear plates freely in the space between a minor diameter shaft and a heating cylinder is demarcated. In 
the in-line screw-type plasticization injection equipment for plasticizing and injecting the thermoplastics of the pellet 
type containing the fiber reinforcement which have the same die length substantially with a pellet, and were arranged to 
the longitudinal direction of a pellet In-line screw-type plasticization injection equipment characterized by being the 
range whose ratio to the diameter of a screw of the gap of said wear plate and heating cylinder is 4 - 10%. 
[Claim 4] A hollow heating cylinder and the minor diameter shaft prepared behind the screw head, The wear plate 
which functions as a valve seat prepared behind the minor diameter shaft, The melting resin path which fitted loosely 
into the surroundings of a minor diameter shaft and consisted of annular check rings which can reciprocate between a 
screw head and wear plates freely in the space between a minor diameter shaft and a heating cylinder is demarcated. In 
the in-line screw-type plasticization injection equipment for plasticizing and injecting the thermoplastics of the pellet 
type containing the fiber reinforcement which have the same die length substantially with a pellet, and were arranged to 
the longitudinal direction of a pellet In-line screw-type plasticization injection equipment characterized by attaching the 
R to the lobe of said component part which projects to said melting resin path which results in a screw head along a 
flow direction from said wear plate. 

[Claim 5] Said R is in-line screw-type plasticization injection equipment of claim 4 characterized by being at least 
0.8mm. 
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